A two-dimensional (2D) supramolecular organic framework (SOF) has been constructed through the co-assembly of a triphenylaminebased building block and cucurbit [8]uril (CB[8]). Fluorescence turn-on of the non-emissive building block was observed upon the formation of the 2D SOF, which displayed highly selective and sensitive recognition of picric acid over a variety of nitroaromatics.
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Materials with periodical and well-ordered internal pores, represented by metal organic frameworks (MOFs) 1 and covalent organic frameworks (COFs), 2 have drawn considerable attention in the past decades because of their important applications in many aspects ranging from absorption, separation, delivery, catalysis to molecular recognition. 3 Generally MOFs or COFs are constructed via strong coordination interactions or dynamic covalent bonds. In principle, MOF or COF-like frameworks should also be constructed through weak interactions, which however turn out to be very challenging. One main reason is that weak interactions are usually not strong enough to generate frameworks with size comparable to MOFs or COFs. To address this challenge, the use of noncovalent interactions which exhibit strong bonding strength is required.
Host-guest interactions, which usually occur between a cyclic host molecule and one or more guest molecules, have been widely employed to construct supramolecular architectures. 4 Among them cucurbit [8]uril (CB[8] )-based host-guest chemistry has drawn considerable attention because of the high bonding strength and 1 : 2 binding stoichiometry which provides a facile approach to connect two pieces of building blocks. 5 In the past two decades, CB [8] has been demonstrated to be a versatile host to fabricate a variety of supramolecular structures. 6 Very recently CB[8]-based host-guest interactions have been utilized by us and others to construct a new type of MOF-or COF-like porous material, that is, supramolecular organic frameworks (SOFs). 7
Recently, research studies in this area have mainly focused on the construction of SOFs with novel structures and development of new fabrication approaches. The applications of SOFs have rarely been demonstrated. Very recently Li and Liu reported that SOFs could be excellent porous materials to absorb guest molecules. 8 In this communication, we report a remarkable fluorescence emission enhancement through the formation of a 2D SOF self-assembled from a triphenylamine-based building block and CB [8] in the aqueous phase. The as-formed 2D SOF was further used as a fluorescent chemosensor to detect picric acid (PA) with high selectivity and sensitivity (Scheme 1).
We previously developed a series of host-guest systems on the basis of the encapsulation of two 4-aryl-N-methylpyridinium inside the cavity of CB [8] . 9 In order to construct an extended network in 2D space, building block 1 was designed by incorporating three 4-(p-methoxy-phenyl)-1-pyridinium (MPP) units onto the periphery of a triphenylamine skeleton. In order to improve its solubility in aqueous media, a chloride ion was selected as the counterion of pyridinium. The binding behaviour between CB[8] and 1 was investigated by the 1 H NMR titration experiment. Since 1 has limited solubility in water, a binary solvent D 2 O-CD 3 OD (17 : 3, V/V) was used for the titration experiment. As shown in Fig. 1 , upon the gradual addition of CB[8] into a solution of 1, a new set of peaks arose in the range of 9.0-6.7 ppm, accompanied by a decrease of the intensities of original peaks of 1. The new set of peaks could be assigned to the encapsulated 1 in the cavity of CB [8] . The signals of unencapsulated 1 completely disappeared when the molar ratio of 1 to CB[8] reached 2 : 3. Further addition of CB[8] did not cause observable change in the 1 H NMR spectrum, suggesting that the binding stoichiometry between 1 and CB[8] was 2 : 3. This stoichiometry was further confirmed by a Job's plot, which displayed a maximum absorption change at 40% of 1 in a mixture of 1 and CB[8] in watermethanol (17 : 3, V/V) ( Fig. S1 , ESI †).
It is expected that 2D polymeric structures should be formed through the host-guest interactions between 1 and CB [8] , which is directed by the head-to-tail dimerization of MPP units of the rigid C 3 symmetric 1 in the cavities of CB [8] molecules. This binding model has already been demonstrated in the previous studies 9 and was further confirmed here by the 2D 1 H NMR NOESY spectrum which showed intermolecular NOE connections between H a and H d , and H b and H d (Fig. S2 , ESI †). The dynamic light scattering (DLS) experiment at different concentrations revealed that the hydrodynamic diameter (D h ) of the mixture of 1 and CB[8] (2 : 3) in water-methanol (17 : 3, V/V) increased with the increase of the concentration and reached a value of 98 nm at a concentration of 1 of 0.5 mM (Fig. S3 , ESI †), indicating the formation of large aggregates in solution. It was further confirmed by 2D 1 H NMR diffusion ordered spectroscopy (DOSY) study. The DOSY spectra showed that the values of diffusion coefficients (D) decreased from 1.92 Â 10 À10 m 2 s À1 for the solution of compound 1 to 9.16 Â 10 À11 m 2 s À1 after the addition of CB[8] (1/CB[8] = 2/3) ( Fig. S4 and S5 , ESI †), suggesting aggregates of large size from 1 and CB [8] .
In order to visualize the morphology of the aggregates formed, the as-prepared material was investigated by transmission electron microscopy (TEM) and atomic force microscopy (AFM). The TEM image revealed that the aggregates possessed film-like structures and part of them were of corrugation. The films exhibited very low contrast to a carbon film-coated TEM grid, suggesting the formation of extremely thin 2D materials ( Fig. 2a ). It should be noted that the as-formed films were unstable under an electron beam of TEM, which led to damage to part of the films after the image was taken. AFM also indicated the formation of flat and uniform films with the lateral size to be around several hundred nanometers. And the thickness of a typical film was measured to be ca. 2.0 nm (Fig. 2b) . This value agreed well with the diameter of rigid CB[8] (1.75 nm), 6b confirming the formation of a single-layer 2D SOF. The as-prepared materials were also investigated by a synchrotron small angle X-ray scattering (SAXS) technique. A sharp peak at a 2y value of 2.84 was observed (Fig. 2c) , which corresponds to a periodic distance of 3.52 nm. This value is well consentient with the theoretical pore diameter (3.60 nm) of the SOF estimated by semiempirical calculations at the PM3 level.
Fluorescence spectroscopy was then used to investigate the photophysical properties of 1 and the as-formed 2D SOF. As shown in Fig. 3 , the fluorescence emission spectrum of an aqueous solution of 1 indicated that it was almost fluorescence silent. However, a strong emission peak centered at around 575 nm was observed for an aqueous solution of the 2D SOF. Compared to compound 1, a 35-fold increase of fluorescence intensity was observed after it was co-assembled with CB[8] to form the 2D SOF. This phenomenon might be explained by two possible processes. Firstly, the non-emission of 1 might be attributed to an intramolecular charge transfer between the electron-rich triphenylamine segment and the electron-deficient pyridinium unit. Upon the formation of the 2D SOF, the charge-transfer was blocked by the encapsulation of the pyridinium unit in the cavity of CB [8] . As a result, fluorescence emission restored. Secondly, the observed enhanced emission might be explained by aggregation-induced emission (AIE) theory. 10 According to the theory, compound 1 was fluorescence silent in solution because of the free rotation of the molecular skeleton, which leads to thermal relaxation of the S 1 state of excited 1. The co-assembly of 1 with CB[8] led to the formation of the 2D SOF, in which the building blocks were confined in 2D spaces to generate a rigid 2D network. It inhibited the free rotation and thus dictated energy relaxation of S 1 to S 0 through radiation. In order to investigate which route is more reasonable, a control experiment was carried out. In the control experiment, CB[7], a homolog of CB[8] but has a smaller cavity and can only encapsulate one MPP unit in its cavity, was used to titrate compound 1 in water. The titration was monitored by fluorescence spectroscopy and it revealed that the intensity of the solution of 1 displayed almost no change upon the addition of CB[7] (Fig. S6, ESI †) . This result clearly indicates that the first assumption is not reasonable and the emission enhancement should be attributed to the AIE effect, as a result of the formation of the rigid 2D SOF.
Since triphenylamine is an electron-rich segment, we further exploited the as-formed 2D SOF as a fluorescent chemosensor to detect nitroaromatic explosives which are electron-deficient. 13 nitroaromatics whose structures are shown in Fig. 4 were chosen for this purpose. Photoluminescence spectra of the 2D SOF in the presence of the selected nitroaromatics were recorded (Fig. S7, ESI †) . As can be seen in Fig. 4a , the 2D SOF exhibited excellent selectivity toward picric acid. Upon the addition of the same amount of nitroaromatics (1.6 Â 10 À4 M), PA led to ca. 90% quenching of the emission of the 2D SOF, while other nitroaromatics showed little influence on the emission of the SOF, except that nitroaniline (3) led to ca. 55% quenching (Fig. 4a ). The significant fluorescence emission quenching by PA could be attributed to the charge transfer between it and triphenylamine cores of the 2D SOF. It should be noted that the electron density of triphenylamine cores in the 2D SOF considerably decreased by the attachment of the pyridinium units. As a result, it only interacts with highly electron-deficient species such as PA.
For the other nitroaromatic compounds, their electron deficiencies are not as strong as PA, as they bear less nitro groups. Therefore, charge transfer between them and triphenylamine cores is quite weak, which results in no significant change in the emission of the 2D SOF.
Fluorescence titration of the 2D SOF with PA was further conducted, which indicated a decrease of emission intensity of the 2D SOF as the PA concentration increased (Fig. 4b) . A significant 13% luminescence quenching was observed even in the presence of only 1 ppm PA. The emission was almost completely quenched when the concentration of PA reached 2.35 Â 10 À4 M. The limit of PA detection was estimated to be 0.82 ppm (Fig. S8, ESI †) . Such high sensitivity could be attributed to the 2D feature of the SOF which provides a huge surface to interact with PA molecules in the solution.
In summary, by taking advantage of the excellent host-guest interaction between CB[8] and MPP units, a single-layer 2D SOF has been constructed in aqueous solution through the co-assembly of CB[8] and a triphenylamine-based rigid C 3 symmetric building block which provided excellent direction control of the formation of the 2D network. A ca. 35-fold fluorescence emission enhancement was observed upon the formation of the soluble 2D SOF. The as-prepared 2D SOF was further found to be an excellent fluorescent chemosensor to detect picric acid with high selectivity and sensitivity. The interesting properties and application of this 2D SOF demonstrate that emerging 2D supramolecular architectures can be useful platforms to fabricate functional soft materials. In this context, more applications can be expected from 2D SOFs as their unique structures can create versatile interesting properties.
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